Low-dose edaravone injection into the clamped aorta prevents ischemic spinal cord injury.
Previous studies have indicated that high-dose intravenous edaravone (3-10mg/kg) protects against ischemic spinal cord injury. This study examined whether direct injection of low-dose edaravone into the clamped segment of the aorta prevents ischemic spinal cord injury. Spinal cord ischemia was induced in rabbits by aortic clamping below the renal artery and above the aortic bifurcation for 15min at normothermia. In groups A and B, 3 and 1mg/kg of edaravone, respectively, was injected into the clamped segment of the aorta immediately following aortic clamping. In group C, saline was injected. Neurological function was assessed at 8, 24, and 48hr and 7 days after reperfusion with Tarlov criteria. The spinal cord was histologically examined at 7 days with hematoxylin-eosin staining and in situ terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling (TUNEL) staining. The Tarlov score remained grade 4 throughout the period in groups A and B, whereas it dropped to grade 0 or 1 at 7 days in group C, significantly higher in the former two groups. The number of intact motor neurons was significantly greater in groups A and B with less necrotic motor neurons than in group C. There was no significant difference in terms of spinal cord protection between groups A and B. There was no TUNEL-positive neuron in any group, indicating the absence of apoptosis. Low-dose intra-aortic edaravone injection prevents immediate neuronal injury by reducing neuronal cell damage in the early stage as well as delayed neuronal injury at 7 days.